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(54) Catheter with filter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a tube-like basic body with a distal and a proximal end. 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wall sections of the basic body defined in 



between longitudinal cuts evenly distn'buted around the 
drcumference and furthermore comprtees a means for 
moving the sections of the basic body positioned on 
either sxie of the wall sections towaids each other in 
order to make the wan sections bend outwards. 
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Description 

The invention relates to a catheter conprising a 
tube-Iike baste body wrth a distal and a proximal end 
and wherein an expandable filter el&nent has been 5 
arranged to the distal end. Such a catheter Is introduced 
Into a patient during surgery in order to collect thronnbi 
and to prev^ent that these finish up for instance in the 
vascular system of the lungs arxl cause an emboTtsm. 
The filter element of such a catheter is usually posi* ic 
tioned in the vena cava. 

The collected particles are removed or reduced In 
size by withdrawing the filter or by disintegrating them 
locally 

When removing the particles by withdrawing the 75 
catheter, there is a risk that they might come loose of 
the filter elemerrt and still win finish up at unwanted posi- 
tions in the blood stream. Removal of the particles by 
allowing them to disintegrate locally can take up quite 
some time. 20 

The object of the invention is to provide a catheter 
of the type as described in the preamble with which the 
said drawbacks are removed. 

This aim is achieved with the catheter according to 
the invention as characterised in daim 1 . As a result the 25 
throrrti collected by the filter element can be frag- 
mented and removed from the body This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 30 
wards until they make contact with the wall of the Wood 
vessel inside of which the fitter element is placed. The 
thrombi arrested by the fPter element are sucked into 
and remain enclosed within the filter element until! these 
are removed. Prior to introdudng the catheter, the wall 3s 
sections are straightened by moving the ends of the 
tasic body situated on either side of the wall sections 
away from each other. As a result the catheter will 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the 40 
catheter can be introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in claim 2. A stream of liquid under pressure. 4S 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sections of thrombi 
which are fragmented due to tiie energy of the jet. The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening arxJ removed via the discharge lumen, so 

A very suitable embodiment of the catheter accord- 
ing to the invention is characterised in claim 3. By mov- 
ing the inner and outer tube-like bodies in relation to one 
another the strip-shaped wall sections can be bent out- 
wards or stretched respectively. On introdudng the ss 
catheter, the inner tube-like body is moved as much as 
possible in the relatively distal direction inside the outer 
tii5e-0ke body, so that the strip-shaped wall sections will 
be stretched. After positioning the distal end of the cath- 



eter, the inner tube-like body is moved in the relatively 
proidmal direction in the outer tube-like body, as a result 
of which the str^-shaped wall sections will bend out- 
wards and oonsequenfly form the filter element 

AdditionaOy the measure as set out in daim 4 is 
preferably employed. The inner tut>e-Iike body is in that 
case essentially made in the form of a suction catheter, 
wherein aO parts required for the reduction and removal 
device are received in this inner tut)e-likB body. 

By enjoying the measure as set out in daim 5 it is 
ensured that the reduction end removal device can con- 
tinue to work pmperfy without getting blocked. On acti- 
vating the reduction and removal device, first those 
parts of ttie fhromlii extending as far as in between the 
bent wan sections of tiie filter element are engaged, 
after which gradually the entire stmcture is ftagmented 
and removed. 

Preferably the measure as set out in daim 6 is 
employed. The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a sufndent flow is main- 
tained in tiie discharge lumen without applying addi- 
tional suction. 

The invention will be explained in greater detail in 
the following description witii reference to the attached 
drawings. 

Figure 1 shows schen^tically the application of a 
catheter according to the invention. 

Figure 2 illustrates the distal end of a catheter 
according to the invention when being positioned in the 
blood vessel. 

Rgure 3 shows a view corresponding to that of fig- 
ure 2 in which case the filter element is illustrated in 
working state. 

As is illustrated schematically in figure 1. a catheter 
1 according to the invention is introduced into a patient 
2, in order to position a filter element 3 at the distal end 
of the catiieter 1 insUe a blood vessel, in particular in 
the vena cava. 

The catheter 1 comprises a tube-ltke basic body 4 
with a filter element 3, still to be explained in greater 
detail, at the distal end and a connecting member 5 at 
the proximal erxl. 

The connecting member 5 comprises in this exam- 
ple of an embodimem a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
tiie usual manner for the purpose of positioning the 
catheter 1. 

Furthermore the connecting member 5 comprises a- 
discharge connection 7 which is connected with the (£s- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected witti a pressure lumen in 
tiie basic body 4. 

The basic body 4 of the catheter 1 oonprises an 
outer tube-like body 13 and an inner tut>e-lika body 14 
received therein in a. in a longitudinal direction, movable 
manner. The outer tube-like body 1 3 and the inner tutie- 
like body 14 are connected to each other with their distal 
ends. At the very end, a tip 17. made of a soft material, 

• '* • 



4' 



3 



has been armnged in order to pr»ent baunu on ftrtro. 
dudon of the catheter 1 i.«o the blood ve«el« 

Aj the distal end of the outer tube-fike body 13 a 
nun*er of longitudrna/ cuts IS. distriboted eJe^lv 
aroondthedrcumference have he^n J™--!;-!^ 
strip-Shaped wan sec- S^ns'st^eS^^"^^^^ ' 
wall sections 16 together ion. .he a«uar,«ereS«I^L 

end of the catheter 1 over a limited distance in rS«m 
to the outer lube^ik8 body 13 oul3? h - • 
shapedwa..sec«onsare^'u.:^er^,S:„S 

bend oulwanis in the direction illustrated in fmnaiZ 

relative displacement of the outer tube^te bSJ ± 

.nner tube^ike body is d«sen in such a ^2.^121! « 

the wall sections 16 make a good corSdSt ii? 
wall of the Wood vessel 12. «»^«»"«»the inner 

n^" "11 "^^^ as from a certain size, 

flowing through the Wood vessel 12 win ba ^Zl^ i^ 

.hefiI.erelememformedbythewf,lTl^'o^'SS5: ^ 

■J^^outwaofs, and that at the same time t^bSSS 
ui a normal manner through these wall sectom. 

mentioned pressure lumen 18 connected with the 
sure connection 8. In the manner illustrat^K « 

hon extend»,B backwards in pradmal direction fbmtinTa 
^nozzle 19. The jet nozzle 19 is directed at al! 
d«roe opening 20 which forms the end section of a dte- 
Charge lumen in the inner tube-like body 14 wWchh » 

Charge connection 7. 

In addition to the pressure iumen and the discharge 

iZ^'*!r"''J'*^''*' ""Other 
lumen tor the guide wire 9. 

n,»„f "^i'^!!!'' '>y «he filter ele- 

ment v« I as far as inside the space defined ^ 
he wall sections 16 bending outwards. In order to 
r^ce the thrombi in size and remove them, BquS 
under i^essure js supplied to the pressure connexion 40 
8. so that a powerful liquid jet leaves the pressure n«. 
2te 19 in the direction of the discharge opening 20 TlTe 
""<'='S«^ "y this liquid 

eniamrt through the discharge opening 20 in the tf^^ 45 
rtargelumen. In order to stimulate the discharge fbw a 
«cuum source can be connected to the discharge co;,. 
nection 7. As a result of the suction action, the ftrombi 

thewallsectonsiewheretheyaregraduallyredu^in « 
sueandultimafelyremovedviathedschSeSS * 

The let nozzle 19 and the discharge openino 20 
can. .n a suitaWe manner, be arrang^ ^Zr! • 
sioned in relation to each otf,er in su* a vw tCZ 
low Of liquid leaving the jet nozzle 19 crea^ ^l^! « 

ou. «r,^!. P«>^ e^'^ 

o^ui addrtwnal soc.«n action at the dis*arge connec- 
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'""]'beclearthatthe«vonttreducUonandHs. 
*arge device, and the filter element likZisa «n 
-nbodied in different ways. The^Sn iLS 
ctarge device may for instance eorrprise 8e««l far 
•"Stance two. jet nozzles with cocre^S^a SSSL^ 
openings. It will also be possiWe to^^Z^' 

end Of the fiKer element that is to sJ^SJK 
^ce defied by the wall sections bendSo^SZ^ 
^her p««ibi,i,y is a combination of TrSuSTS 
dscharge device both in and ouleide the fillSrSi? 

VVhenthefiltercatheterhascarriedotjtilslaskQnd 
ftere rs no longer a danger tor the pafiem mtlS? 
"sm fom.no. the catheter can be r^nx^ Ih^^Jt 

2™ 1 °T '"^'"^ ^y a 'e'atively distJlC- 
Stretched again into the state illustrated in rmnTrH 

««1«erw,-,l,hen have resumed its orSnalSltJS 
section, so that it can be withdrawn easily. 

Claims 

1. Catheter comprising a tube-like basic body with a 
^ and a proximal erxi. wherein theSw 
comprises at the distal end an oipandaWe mItZZ 

tons of the basic body defined in between 
longitudinal cuts ^enly dislnTx^ed arW^T 
*mterence. and furthermore comprising a me«« 

h^eMo' r r " «a* other 

« order to make the wall sections berxJ outwards. 
»«a device for reducing thrombi in size and 
removing them 

2. Catheter as claimed in claim 1. wherein the thrombi 
reduction and discharge device conprises a jet 
nozzle connected witt, a pressure lumen inside ttw 
basic body pointing in the proximal direction and a 
fflscharge opening, formed opposfte the jet noale 
Which IS connected to a discharge lumen. 

^* ^!l2![;!L'*'!!:f''"'=^''"'-"'^^"0e" outer 
'""^ ^ »>ody received 

mswe It in a movaWe manner, which are connected 
to ea* other at ttieir distal ends and wherein ttia 

outer tube-fike body. 

4. Catheter as claimed in ciaim 2 and 3. wherein the 
pressure lumen and the discharge tumen have 
been received inside the inner tube4ii(a body. 

5. Catheter as claimed in claim 4. wherein the jet noz- 
zle and the discharge opening are positioned inside 
tfie longitudinal section of the catheter wherein the 
longitudinal cuts extend. 
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